Interleukin 1 production by the human monocyte cell line U937 requires a lymphokine induction signal distinct from interleukin 2 or interferons.
A soluble product from cloned human T lymphocytes is capable of stimulating U937 cells, a line of human monocytes, to produce interleukin 1 (IL 1). We previously reported that U937 cells exposed to T lymphocyte-conditioned medium secrete mononuclear cell factor (MCF), which increases collagenase and prostaglandin E2 production by adherent rheumatoid synovial cells. Whereas structural and functional homologies between lymphocyte-activating factor (LAF, or IL 1) and MCF were described, previous attempts to measure LAF secretion by lymphokine-stimulated U937 cells were unsuccessful. Although the crude supernatants of cultured U937 cells exposed to medium from lectin-stimulated peripheral blood or cloned T lymphocytes contained MCF activity, no LAF activity was detected. After these crude supernatants were chromatographed on Ultrogel AcA54, however, and the fractions were individually assayed for IL 1, MCF and LAF activities were coeluted with apparent m.w. approximately 14,000 to 23,000. The inability to detect LAF activity in the unfractionated medium was accounted for by an inhibitor of lymphocyte proliferation present in fractions of higher m.w. The T lymphocyte product that stimulated U937 cell maturation and monokine production was secreted in response to lectin-stimulation in a dose-dependent fashion. Although we have previously demonstrated that the hormone 1,25-dihydroxyvitamin D3 caused maturational changes in U937 cells, and other investigators have reported effects of alpha and gamma interferon, these changes are dissociable from IL 1 production. Thus, a distinct lymphocyte-derived signal, necessary for the production of IL 1 by U937 cells, can be identified and dissociated from other biologic products that cause "maturational" changes. The detection of LAF activity in U937 cell supernatants requires the removal of an inhibitor of lymphocyte proliferation.